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TWO CROUPS OF children ATTENDED THE UNIVERSITY OF KANSAS 
NURSERY SCHOOL FOR EIGHT WEEKS. THE MORNING CLASS WAS HELD 
FOR 20 FOUR-YEAR-OLD CHILDREN OF MIDDLE-CLASS FAMILIES. THE 
AFTERNOON CLASS WAS FOR 24 FIVE-YEAR-OLD CHILDREN OF 
LOW-INCOME FAMILIES. THREE COMPARATIVE STUDIES WERE MADE. IN 
STUDY I NO CHANCE WAS FOUND ON THE PEABODY PICTURE VOCABULARY 
TEST IN THE MIDDLE-CLASS CROUP, WHEREAS AND INCREASE IN 
SCORES WAS FOUND FOR THE HEAD START CROUP. THE PRESCHOOL 
INVENTORY SHOWED THE MIDDLE-CLASS PRESCHOOL GROUP TO BE 
SIGNIFICANTLY HIGHER IN PERFORMANCE, BUT SOME CHANGES DID 
OCCUR OVER THE SUMMER FOR THE HEAD START GROUP. IN STUDY II 
NO OVERALL DIFFERENCES WERE FOUND BETWEEN THE GROUPS ON TWO 
DISCRIMINATION LEARNING TASKS, BUT AN INTERACTION OF GROUP 
AND SEX WAS INDICATED. IN STUDY III CHILDREN JUDGED TO BE LOW 
IN SOCIAL RESPONSIVENESS WERE SELECTED FROM THE TWO GROi^PS, 

AND THEIR PERFORMANCE IN A LABORATORY SETTING WAS ASSESSED. 

THE MAJOR DIFFERENCES BETWEEN THE HEAD START AND MIDDLE-CLASS 
GROUP IN A BASEuINE ASSESSMENT APPEARED TO BE IN 
VOCALIZATIONS. A FINAL IMPLICATION OF THIS STUDY IS THAT THE 
PERSISTENT BEHAVIORAL DEFICIENCES OF THE HEAD START CHILDREN 
REVEALED IN THE BASELINE SESSIONS APPEAR TO BE REVERSIBLE. 
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During the summer of 1965 two groups of children met at The University 
of Kansas HUrsery school for eight weeks. Five mornings a week, from 9;15 
to llj45 A. M., a group of 20 four year old children attended. These chil- 
dren had been enrolled according to the date at which their parents had first 
put them on the waiting list for the regular preschool session. They were 
largely from middle class managerial and professional families who had paid 
the summer session fee of $3>>«00. Five afternoons a week, from 1:00 to 4:00 
P.M. , a group of 24 five year old children attended. These children had 
been enrolled as part of a Head Start project and met the criteria for family 
income and school starting established by the Office of Economic Opportunity. 
These children paid no fees. 

In addition to the obvious differences in socio-economic background 
age the groups also differed in the kinds of daily preschool routines to 
which they were treated during the ei^t weeks. The regular preschool chil- 
Apttiwere brought to school by their parents or in parent arranged C€ur -pools. 
The Head Start children were transported to the school by paid drivers. The 
regular pr school group bad the traditional crackers and Juice mid -morning 
snack; the Hsad Start group was served a nutritiously balanced mid -afternoon 
luncheon. In these and. other ways the groups differed. The gross socio- 
economic differences Invited comparative study; at the same time other sources 
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of variability were so large as to seriously limit the kinds of inferences 
that might be drawn from the results of any comparative study of the two 
groups. Nevertheless^ the positive aspects of the opportunity to conduct 
iBome ccmparatlve studies outveifl^ed the limitations inherent in such com- 
parisons. 

Ihree comparative studies were carried out. Two involved all or most 
of the children in each group. Ihe third was an experimental study on a 
selected sample of childrcti from each group. Study I involved administra- 
tion of selected Project Head Start tests and evaluation measures to both 
the Head Start and the regular preschool groups. Study II attempted to look 
at the differences in the two groups of children on two standard experimental 
discrimination leeurning tasks. One was administered in the first two weeks 
of the summer program and the other was administered duxing the last two 
weeks of the sunmer program. Study III involved a setting devised to check 
out some assumptions about social responsiveness of Head Start children and 
to do some ejcploratory work in the modification of social responsiveness. 

Rach of these studies is reported separately below. It should be noted 
that the experimental design and the ^experimental controls throughout the 
three studies were of uneven quality. In seme instances complete sets of 
data were collected. In some Insteuices^ notably in Study III, subject ab- 
sences and time limitatious sharply curtailed any possibility of a completely 
counterbalanced design. The speed with which the Head Start program was 
initially established and the brief time between notification of approval of 
the research and the beginning of the sumoer session icoposed limits beyond the 
control of the investigators. For similar reasons other control groups were 
not included in the studies. Inclusion of these other groups would have in- 
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creased the probability that clear conclusions could be drawn from the re- 
search. Hence, there is an inherent limitation on the generality of the re- 
sults obtained in this research. It must be regarded, in every sense of the 
phrase, as. yielding pilot project data. 

STUDY I 

Ihis study involved the administration of Project Head Start evaluation 
measures to both the Head Start ^oup and the regular Kansas University group 
(hereafter referred to as Head Start and KU). After the measures were col- 
lected they were tabulated and have been analyzed to determine two facts: 

What differences existed between the Head Start and KU groups; What changes 
occurred over the eight week summer program. 

Method 

Subjects 

The children included in this study invol\'ed all of the children in 
both groups. In the Head Start group there wei*e twenty -four children, six- 
teen males aod eight females. The age range, in years and months was 4-5 to 
5-11 with a mean age of 5-2. Of the group about (15) were Negro; approxi- 
mately 25'^ (7) were Caucasian; and about 8^ (21 were Mexican -American. Nine- 
teen (79^) of the children had attended a volunteer run half-day nursery 
school for children from low income families for one or two half days a 
week during the Just preceding year, while five (21^) had had no prior nurs- 
ery school experience. 

In the KU group there were twenty children, nine males and eleven fe- 
males. The age range was 3-7 to 4-8 with a mean age of 4-2. All of the 
children in the KU group were Caucasian. Of this group approximately 55^ 
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(ll) had previous nursery school experience, while approximately 54^ (9) 
bad no previous nursery school experience, 

F 

Evaluation Instruments and Procedure 

Every child in the Head Start group underwent a medical and dental exam- 
ination and was evaluated on the Peabody Picture Vocabulary Test, the Pre- 
school Inventory, the Behavior Jiiventory, and the Psychological Screening 
Procedure. All parents of the Head Start children responded to the Social 
Experience Inventory and made an evaluation of the Head Start program. 

This report includes ccnparisons of the children in the KU group with 
the children in the Head Start group on the Peabody Picture Vocabulary Test 
and the Preschool Inventory.^ The parents of the KU children were also asked 

to fill out the Social Experience Inventory. 

Each test and evaluation procedure was administered to the KU and Head 
Start children on the schedule suggested by Project Head Start Evaluation 
and in the manner requested. The conditions for each of the instruments are 

described below. 

Peabody Picture Vocabulary Test (PPVT) , The PPVT was Individually ad- 
ministered twice to all the children in each group during the third and 
fourth weeks of the summer session by the Staff Director of the Head Start 
Project.^ The Director was a trained master *s level nursery school teacher 
and during the regular school year’ was regularly one of the Head Teachers 
of the KU Nursery School. However, she had not taught any of the children 
enrolled in the summer KU group and hence was not previously acquainted with 
the children from either group. The PPVT was administered a second time 
duriiSg the seventh week of the summer session by the same tester to 23 of 
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the 24 Head Start children and to l6 of the 20 KU children. The Head Start 
child and one of the KU children not retested were consistently absent. Three 
KU children refused to cooperate in the second testing session. Each test was 
conducted in a research room at the nursery school. Approximately 10 to 15 
minutes were required for each administration. 

Preschool Inventory (Pl) . The PI was individually administered to each 
child in both groups during the third and fourth weeks of the summer session. 
Absences in the Head Start group necessitated administration during the fifth 
week for three children. In the Head Start group tiie PI was administered a 
second time to 23 of the 24 children during the eighth week of the session. 

The Staff Director and a research assistant^ (a graduate student in Psychology) 
administered all of the Pis to the Head Start Children. In the KU group the 
staff director and a qualified volunteer*^ (former Instructor in Child Develop- 
ment) administered the inventory. All the inventories were given at the 
Nursery School in one of the research rooms and each administration required 
about 45 minutes. 

Social Experience Inventory (SEl) . The parents of the children in both 

groups were asked to respond to the SEI, In the Head Start group the Parent 

fi 

Coordinator and a student assistant visited each home during the fifth and 
sixth weeks of the summer session and obtained the information during an 
interview. In the KU group the SEI was given out by the Head Teacher during 
the fifth week of the summer session and the parents returned it to her when 
they had completed it. 

Results * 

PFVT . The data from the PPVT were treated in the following manner. 

The number of correct responses was recorded for each child where informa- 
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tion was available for both Test 1 and Test 2. (23 Head Start children 

and l6 KU children.) A summary of the Lindquist HVpe I analysis of variance 

on the data is shown in Table 1, and the means and standard deviations of 

\ 

the groups are shewn in Table 2, As can be seen from the analysis of 
variance the main effects of groups and tests were signific€uit. Overall 
the KU group had a higher meeu) number of correct responses than the Head 
Start group and overall the mean of the second test was higher than on 
the first test. As can be seen from the means in Table 2 the significant 
groups X test interaction was largely due to the change in scores of the 
Head Start group from test 1 to test 2. While the KU children did not 

TABLE 1 



Summary of Analysis of Variance of Number of Correct Responses on the 

Peabody Picture Vocabulary Test, 



Source 


df 


MS 


P 


^tween 


38 






Groups 


1 


1302.CX) 


11.93 *** 


Error^^j 


37 


109.16 




Within 


39 






Teats 


1 


1*(9.00 


7.52 * 


Groups X Tests 


1 


134.00 


6.76 ** 


Error(„) 


37 


19.81 




TOTAL 


77 







* .01 

/ 

** .025 
*** .005 



7 



Contract ^EO-521 - Horowitz and Rosenfeld - Pinal Report 

TABLE 2 

Means and SDs for Head Start and KC Children on 
First and Second PFVT 







Test 1 


Test 2 




N 




SD 




SD 


KU 


16 


50.6 


7.7 


50.2 


6.6 


Head Start 


23 


39.6 


9.5 


iA.6 


7.8 



change at all, the mean number of correct responses of the Head Start group 
increased from 39.6 to 44.6. The results of the t tests indicated that this 
increase was significant at < .10 level. At both the first and second testing 
the KXJ children had a significantly higher mean nuiriber of correct responses 
when compared to the Head Start children. 

j^school Inventory . Though the full l48 items of the Preschool Inven- 
tory were administered to each child analysis was done on the 8o items com- 
prising the revised short form (as revised by Caldwell) and scored according 
to the original instructions. These 80 items were grouped into the six fol- 
lowing recommended content areas; 

Basic Information and Vocabulary (12 items); Number Concepts and 
Ordination (21 items); Concepts I — size, shape, motion and color 
(17 items); Concepts II — time, object, class, and social (l4 
items); Visual Motor (4 items); Followi^ Instructions (12 items). 

The total number of scored points was confuted for each child in each 

of the content areas. In content area we then had the total and mean number 

of scored points for the KQ children and for the Head Start children at the 

first and at the second testing. Complete data for twenty KU children and 22 
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Head Start children were included in the analysis. Table 3 shows the mean 
number of scored points and the standard deviations for each of these calcula- 
t^tOns. 



TABIE 3 

Means and Standard Deviations of Scored Points 
on the Preschool Inventory 



Content Area 


KU (N 
X 


= 20) 
SD 


HS^ (N 

MM* 

X 


= 22) 
SD 


HS2 (N 
X 


= 22) 
SD 


Basic Information and Vocabulary 


19.6 


4.0 


17.1 


4.4 


17.7 


5.7 


Number Concepts and Ordination 


13. 


5.7 


10.7 


4.4 


11.0 


4,6 


Concepts I 


17.9 


3.8 


12.3 


5.2 


12.9 


5.9 


Concepts II 


17.3 


6.1 


12.5 


5.3 


14.5 


5.0 


Visual Motor 


11.9 


6.2 


7.*t 


4.6 


7.7 


6,1 


Following Distructions 


iB.e 


4.4 


15.1 


3.7 


i4.9 


5.2 



In order to compare the means, three t tests were computed for each 
content area: KU vs. HS^, KQ vs. HSg and HS^ vs. HSg. The KU and HS com- 

pcnrisons utilized the t test for independent measures while the HS^^ and HSg 
comparison was based on a t test for related measures. Table k shows the 
results of these tests. 

The statistical tests indicated that KQ children performed significantly 
better than the BS children in all areas on both administrations. At the end 
of the summer the HS children’s performance, conpared to the KU children dur- 
ing the third and fourth weeks of the summer was no longer significantly dif- 
ferent in three areas (Basic Information and Vocabulary, Number Concepts and 
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TABLE k 



0 



Results t Teste for Each ' Content Area on the Preschool Inventory 

(t vt'.ues and significance) 



Content Area 


|J vs 
(df < 


. HSi 
» IK)) 


KU vs. HSp 
(df » 1*0; 


KB]_ vs. HS2 
(df » 21) 


Basic Information and 














Vocabulary 


1.92 


s 


< .05 


1.23 ns 


1.26 


ns 


Number vloncepts and 








1 






Ordination 


1.73 


s 


< .05 


1.51 ns 


1.49 


ns (<.10) 


Concepts I 


3.84 


s 


< .01 


3.23 s < .01 


1,10 


ns 


Concepts U 


2.74 


s 


< .01 


1.63 ns (CIO) 


1.06 


ns 


Visual Motor 


2.60 


s 


< .01 


2.16 s < ,05 


.88 


ns 


Following Instructions 


2,48 


s 


< .01 


2.20 s < .01 


1.42 


ns 



Ordination, and Concepts II). A con5)arison of the performances of the HS 
children at the beginning and end of the summer session revealed no signif- 
icant differences (the t tests for Number Concepts and Ordination approached 
significance). However, inspection of the means in Table 3 reveals that in 
aH areas except Following Instructions the means of the HS second test are 
higher than the means of the HS first test. Further review of Table 3 indi- 
cates that in each area the means of the KU children are in all cases higher 
than the means of the HS children. 

Social Experience Inventory . An item by item analysis was carried out 

2 

on the inventory by means of x tests con5>aring the HS and KU responses to 
all the items except 18 and 20. For each item an x analysis was set up with 
the frequency of responses to each category in the item. Some category an- 
swers were grouped 1 e.g. item 1 *'How often do you attend club organization 
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,.w. to thrae i,tf«ithui two or three tlHiU u year; or.cc- a your lorn:; oovr. 
.Anawera were grouped as to the freqtu toy of reopondenta chocking one of the . 
firat three categories va. the frequency of respondents checking one of the 
last three categories. This grouping occurred on nine Items. If an Item haa 
seven possible answers the first three vs. the last four checks were tabu, 
lated. This occurred for another nine Items. Four items had eight possible 
answers. They were tabulated on the basis of frequency of response to the 
first four categories vs. the last four. Two items with five possible cate- 
gories were figured on the basis of 1-3 vs. U-5. Two items with four cate- 
gories were tabulated for each category while one item with four categories 
was tabulated for the first two categories vs. the last two. Five items had 
yes or no possible answers and were analyzed in terms of these categories. 



Two items (nos. 33 and 36) were analyzed in terms of their separate parts so 
that item 33 had four separate while item 36 had twenty x analyses. 

Thus, a total of 6l x tests (with Yates correction) were confuted. Of these 
21 yielded significant results. (Items 1, 2, 25, 26, 28, 31| 32, 33a, 33b, 
33c, 33d, 33e, 34, 35, 36a, 36d, 36f, 36g, 36l, 36n, 38 and 40a.) The con- 
tent of these significant items and the direction of the results were as 

follows ; 

Items 1 and 2; Both mothers and fathers of KU children reported 
that they attended club or organization msetings more frequently than their 

HS counterparts. 

Item 14: Seven of 23 HS parents reported their children as watching TV 

5-7 hours per day whUe no KU parents reported that much TV attendance. 



t 




Contract /rCEO-521 - Horowitz and Rosenfeld - Pinal Report 



11 



Item 25 and 26: htore extra-hone activitieo were reported for KU parents 

than for HS parents. 

Item 20! HS fathers were reported to vote less often than KU fathers. 
(Interestingly, no reported differences occurred for the mothers.) 

Item 31 and 32: KU parents reported more travel than HS parents. 

Item 33a-33e: KU mothers reported more travel hy car, bus, train, plane, 

and passenger boat than HS mothers. 

Item 34 and 35 : Both KU parents were reported as participating in 

hobbies more than HS parents. 

Item 36 a, d, f, g, 1, n: KU mothers reported their children as going 

more often to the library, post office, zoo, museum, department store, and 

restaurant. 

Item 38 : KU children were reported as having more toys, books, pencils, 

crayons etc. at home than HS children. 

Item lK)a: No KU children were reported as sleeping in a room with four 

or more other children while six of the twenty-three HS children were so 
reported. 

All other items yielded non-significant included questions on 

radio and phonograph ownership and use, TV ownership and adult watching, 
adult attendance at religious services, child attendance at Sunday School, 
changing residences, and ownership of pets. In movie attendance the x test 
was not significant. However, in this item "never" was grouped with once a 
month and two or three times a year. Inspection of the results indicated 
that twelve of the 23 HS mothers reported that they "never attended movies 

while no KU mother reported this. 
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While the reaulta of the Peabody PlctMi e Vocabulary Test analysis must 

, 

.be interpreted cautiously they are intriguing. It la clear that the Head 
Start children, even though a year older than the KU children were signifi- 
cantly below the KU children in the vocabulary altills which the I'eabody was 
designed to measure. It is therefore interesting that the KU children shewed 
no change over the four or less weeks that intervened between tests while the 
Head Start children showed a clear increase. Unfortunately it cannot be con- 
cluded that the change in scores resulted from significant learning experi- 
ences in the Head Start program. Equally plausible is the interpretation that 
the change in scores reflected a warm-up effect as well as familiarity with 
the tester and the testing situation. While a majority of the KU children 
and most of the Head Start children had some previous nursery school experi- 
ence, the KU children had probably been exposed to a wider variety of testing 
situations during the regular preschool session in the just coupleted academic 
^ar. Also, the tester was a Caucasian and had probably been seen by some of 
the KU. children who had been enrolled during the spring semester. 

The addition of a group of children similar to the Head Start children 
but who had not been enrolled in a Head Start program wovild have provided an 
interesting and essential control group for any more conclvisive results to 
have been obtained. However, whatever the precautions of iriterpr station the 
fact remains that some change did occur from first to second test. 



Change was also evident in five of the six content areas of the preschool 



inventory, but not enough to bring the Head Start children up to the perform- 
ance level of the KU children. When one takes into account the year difference 
between the two groups the consistent direction of the differences clearly 
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BUggeot the strong disadvantagea which acconi my Head Start children as they 
begin school. However, as with the results d ' the PPVT and for many of the 
seuae reasons caution nuat te applied in intej .rating these findings. Further, 
the Preschool Inventory was not administered I o the KU children at the end of 
the suBser so that a cosplete set of canparij ms cannot be drawn. How much 
of the slight changes noted for the Head Stajt children can be attributed to 
wamt-up effects and how mich to the Head Stej t experience itself cannot be 



clearly distinguished at this tinee The fa( 



; that performance differences 



of the Head Start children from first to la(| . were not significantly different 



in a statistical sense counsels caution in 1 iterpreting the results on 



Preschool Inventory. 

The results from the analysis of the S Idal Experience Inventory were 
not surprising. Where differences existed j U tended to reflect mow extra- 
home involvement and experience for KU panyts than HS parents. With the 
exception of hobbies , sleeping arrangementtX for children and acquisition of 
child play materials the in-home behavior ae(reported by the two groups was 



St money (e.g. movies, possible 



not different. Some extra-home activities c^ 

baby-sitting costs, club dues, etc), but no j aU. The role of the economic 
factor could be speculated i®on. These resul'-.s provided a descriptive picture 
not too different from the one painted by AmeUcan sociologists. The IspU- 

oations and controlling factors remain to he investigated. 

in sum. Study I revealed Interesting differences between the two groups 
of children and some evidence that changes in the Head Start chUdren occurred. 
Even if the changes are largely attributed to testing warm-up effects, never- 
theless the changes occurred. Further, the differences were mainly 
direction of increased conpetenoe and actually were oooparisons fron the th 
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and fourth r;eekfi to the seventh and eighth weeks. Conq^risons between the 
first and eighth weeks night have yielded nore dramatic results. If these 
changes remained stable over the four week interval between the end of the 
sunnier program and the beginning of the public sdiool program then it night 
be said that sone head start did occur. If follow-up reveals that the Head 
Start children tended to perform at a higher level in school than conparable 
children who did not attend the Head Start session then the findings of the 
pi^sent atudy can be Interpreted with greater confidence. 

STUDY II 

We were interested in obtaining sone data on the performance of the two 
groups of children in standard experimental discrimination learning tasks and 
were also Interested in comparisons of the two groups in the beginning and at 
the end of the summer session. The two problems chosen Involved simultaneous 
and successive discrimination problems under social reinforcement conditions 
which have proven to be maximally effected in other discrimination learning 
studies of the senior author. These conditions Involved feedback from the 
adult experimenter after every response , indicating to the subject whether the 
response was ri£^t or wrong. 

Method 

Subjects 

A random sample of nine boys and nine girls was chosen from the Head 
Start group and a random sample of seven boys and seven girls was chosen frcm 
the KU group. 
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Apparatus 

The apparatus used for both the simultaneous and the succecsj / problems 
consisted of a box-like response panel on which there were three glass 
.buttons (one button was corvered for the successive problem), whr / "tbe colors 
appeared and which could be depressed for the response. The o' Ar half of 
the apparatus was the control panel wheace the colors could be /langed, 

Procedure 

Each S v;as taken individually to a research room in tJ /Nursery School 

/ 

by E, He was seated in front of the apparatus and shown it worked. For 
the first testing session which occurred during the seco? / week of the summer 

session the Experimenter illustrated how the apparatus v f ^ed. The problem 

[l 

was a three stimulus simultaneous discrimination proble i/n which red, green, 

and blue appeared in the appertures on each trial but each trial they were 

differently located. S*s task involved pushing the f|/irture with the same 

color every time (red) no matter which appe;*ture it /ppeared in, S was told 

' / *” 

that he had to find the right one each time and tJ A E would tell him when he 
was right and when he was wrong, ' 

The three stimulus simultaneous discrimiD Aon problem was then adminis- 
tered until each S had made l 8 consecutive ( frrect responses or had received 
5 ^ trials. 

During the last week of the summer sesAon each S returned to the research 
room with the same E, was seated before thusame apparatus and given similar 
instructions. This time, however, the prejiem was a two stimulus successive 
problem during which two colors appeared i] two of the three appertures (the 
third one was covered over) . In this prob.jem on any given trial both apper- 
tures showed tbs same color (i.e. two reds 0:7 two greens) and the task of S was 

f 
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to learn to push the left stimulus when gj^een appeared and the right stimulus 
when red appeared. A pasrbial sample of each task is shown in Table Again, 
Sb were reinforced by being told when they were right and when they were 
wrong, and the sane criterion was used for administration of trials. 



TABIE 5 



Discrimination Tasks 





Simultaneous 




Successive 




Trial 1 


red 


green 


blue 


Trial 1 


green 


green 


Trial 2 


green 


blue 


red 


Trial 2 


red 


red 


Trial 3 


blue 


red 


green 


Trial 3 


red 


red 


Trial If 


green 


blue 


red 


Trial 4 


green 


green 



The colors imderlined show the color which was reinforced on the simul- 
taneous problem and thS positions which were reinforced on the successive 
problem. 



Results 

The nuriber of correct responses for each of six blocks of nine trials 
for the two problems were incorporated into a Lindquist Type VI analysis of 
variance that included Subject Group and Sex of Subjects as the between fac- 
tors and Discrimination Problem and Trials as the within factors. Figures 1 
and 2 illxistrate the curves for the two problems classified by subject group 
and sex of subject. The results of the analysis of variance indicated group 
of subjects (Head Start vs. KU) and sex of subject were not overall signifi- 
cant factors. However, the sex of subject x group interaction was significant 
These curves are shown in Figure 3 • 
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Father analyses indicated that in the trials x problem interaction the 
curves of the two problems began to diverge significant^ at the third trial 
block with performance on the slmultfiuaeous problem better than on the succes- 
sive problem* 

Analysis of the Group x Sex interaction indicated the following* the 
Head Start boys and the KU boys showed similar levels of performance* Further, 
the Head Start girls showed performance levels similar to the KU boys. Both 
the KU girls and the BS hoys performed significantly better then the US girls 
and the KU boys* 

A look at individual performances on each of the discrimination problems 
yields the following information on the percent of learners and nonleamers 
in each group (Table 6) • 



TABI£: 6 

Individual Performances c.i Discrimination Problems 



• 


Simultaneous 


Successive 


Learners 


Hon Learners 


Learners 


Non Learners 


KU Girls 


ni 






57« 


KU Boys 


ifA 


79i 




86)t 


HS Girls 


khi 


565 ? 


OiJ 


lOOiJ 


HS Boys 


CO 


23^ 


ot 


100^ 



Disctission 

The most interesting result in this study centers about the group x sex 
interaction and in the percentage of learners and non-leamers. It is clear 
that> particularly on the simultaneous problem the KU girls and the BS boys 
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wara vary similar. This rasuilt mltlgatas against any ganerallaatlons about 
discrimination laamlng In Haad Start and noc-Haad Start groups , particularly 
on tha aaslar discrimination problem. On the more difficult problem there was 
a difference between the two groups with no Head Start children among the 
learners. The successive problem la typically a difficult one for preschool 
children and the percentage of learners in the KU group is not high. 

The approximate year difference in age did not appear to put the Head 
Start group in a significantly better position. If one were being speculative 
one might look at the data in the following way; The generally accepted 
proposition that girls show faster development than boys might hold for the 
Income KU gr«'up but not for the low income Head Start group. In fact» 
the reverse might be true. 

One further fact is of interest. While the Head Start boys did equal 
the performance of the KU girls they were not significantly above the KU 
girls* Again^ the one year of age euSvantage did not appear to operate in 
the* expected TBanner. 

Since basic discrimination learning is thought to underlie much of the 
skills required in typical school tasks these findings are of interest. How- 
ever, they are descriptive in nature. They do not STiggest how learning sit- 
uations can be modified to produce more adequate performance. In this sense 
these are baseline data which point to the descriptive nature of the level 
of acquisition of Head Start children as compared to a middle class income 
groicp of children* 

STUDY III 

It has often been said that children with learning deficits lack appro- 
priate orienting respcxises to both adults and to the relevant stimulus aspects 
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oi problem tasks. It has also been su^jssted that effective relnforcers 
serve to maintain a child’s attention t«j a learning task. If the typical 

I ' 

social reinforcenents diaiMnsed in typi<|il classroooi settings are not ef- 
fective relnforcers for c hil dren, they will not Increase task attentiveness. 
Such reasoning can be used to partially explain the lower level of school 
achieveisent found among children who cobms from lower-socioeconomic back- 
grounds, If this is, in fact, true then increas.^jig a child’s attention to 
and interaction with rewarding adults should eventually increase the general 
effectiveness of social reinforcars in learning situations. Therefore, the 
research which was proposed and carried out in Study ill was aimed at (1) 
describing the nature of child-adult interaction in a selected sample from 
a Head Start populntion and in a selected sample from a middle-class preschool 
population; (2) attempting an experimental modification of social responsive- 
ness in a small number of children from both groups with the goal of increas- 
ing social responsiveness to strange and familiar adiats. 

The sample which was selected constituted a grotp of children who were 
adjudged by the preschool teachers as being the least socially responsive 
children in the group. These children were then observed in a laboratory 
setting interacting with a typical teacher-adult and from this group four 
children were selected for further study. The methods employed and the meas- 
ures taken are described below* 

Method 

Selection of Subject Sample 

Subjects were selected to fulfill two objectives: (l) a comparison of the 
KU and Head Start children with resx>ect to their responsiveness to stimuli in 
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tt tcAohiti^ ultuationi (2) an atteatit to iut.'raaon ilin inv»*l '^r r«»Mj>‘>nnl vt>fi*’wa 
Of children in the aai^ple who were least roaponalve In the cuinparlaon study. 

To aid in this selection of the initial sanple four teachers and helpers 
from each of the groups were asked to rank order the children in their re*^ 
spective groups during the second week of the sunaner program. They were asked 
to make their rank order in terms of the typical level of social responsive- 
ness the children had shown to adults in the preschool setting. The results 
of these rankings indicated that there were seven children from each group 
who were consensually rated as least responsive and were thus selected for the 
compaxative study. The subjects selected Included five girls and two boys 
from the Head Start group and four girls and three boys from the KU group. 

Comparison of KU and Head Start Children 

An escperimental setting was devised to permit direct objective assessment 
of the orienting and attending responses of each child to a variety of stimulus 
conditions considered representative of a wide range of the variables conmonly 
found in classrooms. Three classes of responses of subjects were measured; 
visual, vocal, and manual. The visual responses were subclassified into 
attention to three classes of stimuli: the teacher herself, the teacher's 

instructional materials, and the subject's task materials. Each class of 
response was assessed in a variety of tasks, in each of which different re- 
sponse classes and stimulus materials were emgphaslssed. 

Experimental Setting 

The e:q)erimental sessions took place in a 13 x 15 foot room (see Figure 
4) at the Bureau of Child Research Laboratory Building which was located ap- 
proximately three blocks fxom the preschool. A child-size table and chair 
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were ittachea by epoxy cement to t ^ x 4 x i inch llii. k pi.-fwir.l /.lub 

on the floor. When seated in the chair the subject was oriented directly 
toward a 3 X 3 foot one-way window in a wall connected to an adjoining observa- 
tion room. Near the other comer opposite the observation window an adult- 
siae chair and table were placed facing one side of the subject. Thus for 
the subject to attend visually to the teacher it was necessary for him to 
turn his head or body up to 90 degrees in his chair. Near a third corner 
adjacent to the observation window — a 3 x 4 foot board was placed on an 
easel tray 3 feet above floor level facing diagonally toward the child's 
chair. Thus for the seated child to visually attend to the easel, he had to 
turn up to 45 degrees. The entrance to the room was located in the fourth 
corner. A micrc^hoiie was attached to the ceiling. All objects were clearly 

visible to viewers in the observation room. 

The teacher could privately communicate with the observation room by 
means of special equipment attached by a cord to her belt. Included were a 
small transcriber's earphone through which she could receive verbal instruc- 
tions or electrically timed sounds, a throat microphone, and a 1 x 1 x 3 inch 
box to which was attached a toggle switch and two silent microswitches. The 
toggle switch was employed for timing of tasks, and the microswitches were 
used for indicating the dispensation of primary and social reinforcers by the 

teacher. 

An array of recording equipment was located in the observation room. A 
tfipe recorder was connected to the ceiling microphone in the e:iq?erimental room 
to obtain complete recordings of audible sounds. On the shelf before the 
observers were two identical sets of five piano-type keys, each key closing 
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a microawitch when dopreiaad. The keyi were uaed primarily for observatlonB 
of critical responses of subjects* A microphone on the shelf permitted an 
observer to talh to the teacher* To the ri|pit of the observation shelf were 
located a 20 pen Esterline Angus Event Recorder plus racks of timers, counters. 
Voice -operated relays and other electrical equipment* All electrically oper- 
ated response equipment of the observers and teacher were connected to cor- 
responding pens on the event recorder, and in some cases to timers and 
counters as well. 

Observer reliability * Prior to running the experiment proper, an ob- 
server was trained to reliably note the occurrence of each of the critical 
visual and verbal respcaises of sxibjects by depressing a specified key on her 
observation keyboard. To determine her 3 ?ellability, another observer, well- 
trained in other research projects in the observation of visual and vocal 
responses, simulteuieously noted the critical responses on an identical key- 
board* Each observer response was recorded on a tape in the event recorder, 
moving at a rate of 3 inches per minute* A response was defined in terms of 
the number of 2 second intervals on the pen recorder tape on which the appro- 
priate pen was displaced. Reliability was based upon the correlation between 
the two observers’ corresponding observations for 20 -second segments of each 
task* Interobserver correlations for the various visual attention measures 
ranged from *87 to *99 ^ with a mean of *92* For vocalizations, correlations 

ranged from *93 to 1.00, with a mean of . 96 * 

Baseline 1, A female adult with whom all subjects were familiar brought 
the subject to the laboratory from his nursery school class* The teacher 
greeted the subject €uod seated him (her) at the child’s chair in the experi- 
mental room* Throu^out the procedure the teacher behaved in a pleasant. 
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efficient, and otherwise neutral manner except when experimental procedures 
called for other responses. Each child was given four tasks, of approximately 

f 

five minutes dui^ation, in the following order. 

(1) Sorting. The teacher lined up 5 white 2x3x4 inch boxes, each 
df which had a 1 3/4 inch slot on top. On each bcac was pasted a slot -sized 
disc of one of six colors. The teacher scrambled a large quantity of discs 

of each color on the table before the child. The teacher asked the child what 
the box reminded him (her) of and then requested that he drop the discs in the 
right boxes. At this point E returned to her own table, where she attended 
visually to the subject but initiated no other responses throughout the task 
except brief responses to the child’s initiations, where appropriate. The 
task was terminated when all discs were inserted or if 5 minutes were up. 

(2) Puzzle matching. The teacher placed a tray of blocks of varied 
geometric forms on the table before the child and an identical tray at 90 
degrees from the child’s positicai. After seating herself at the child’s 
table before her tray, the teacher handed the child an 8^ x 11 inch sheet on 
which the boundaries of a geometric figure were drawn. The teacher kept an 
identical sheet face up before her on the table. (The figures can be filled 
by correct placement of several blocks . ) The teacher placed a block on her 
form, with the request that the child watch how she did it, and then looked 
at the child. If the child failed to place the corresponding block on the 
board, the teacher requested that the child do what she did. The teacher 
followed each correct response of the child with a verbal reinforcement 
(“good," "fine," etcj, including responses of the child initiated in the 
absence of the teacher’s example. If the child failed to respond after sev- 
eral prods, the teacher brou£(ht on another form. After four forms were 
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coapleted, or 5 minutee had passed, or continuous nonresponsiveness of the 
subject occurred the task was terminated. 

(3) Nunber matching. The teacher placed a black 6x9 inch board on 

the child *8 table on which were three 1x6 inch transparent keys spaced at 

« ^ 

1 inch intervals. A 1 x 1 inch card with a huniber on it was affixed to the 
bottom of each key, visible to the child. The teacher then placed a 22 x 27 
inch poster on the easel located 45 degrees from the child's seating position. 
On the colored poster were 20 white 3x5 inch cards each containing one or 
more objects. The teacher sat at her own chair. . Using a 5 foot aluminum 
pointer she pointed to cards containing the number of objects corresponding 
%o each number on the child's response keys. After Tnak^ng sure that the 
child was able to recognize and label the numbers on his keys and could de- 
press them when asked to, the teacher pointed to the objects one at a time in 
random order. The child was given a verbal reinforcement after each correct 
response. After each incorrect response, the teacher pointed again at the 
same object until the correct key was pushed or no response occurred. Each 
response key was connected to a pen on the event recorder in the observation 
room. The task was terminated after all cards had been pointed to, or 5 
minutes were or continued errors or failures to laspond occurred. 

(4) Picture story. The teacher stood to the side of the seated 
and held, waist h ig h , a 9 x 12 inch colored picture of human and other objects 
in a common situation. She asked the child to tell her about the picture. 
After the child completed an utterance, the teacher gave a verbal reinforce- 
ment. If the subject failed to respond to the instructions or reinforcement, 
the teacher repeated the instructions or asked the child to tell what else he 
saw. If the subject only named objects in an utterance, the teacher asked 
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"what are they doing?" After the child etoopped 3 pesponding to a picture, 
another picture was hrou^^t forth and the procedure repeated* The task 
terminated after 3 pictiares were shown, or after 5 minutes, or if the child 
repeatedly failed to respond* 

At the end of the session, the teacher gave the child a small attractive 
toy, and the assistant returned l^e child to the nursery school. Four dif- 
ferent subjects from each of the two nursery school groups were brought to 
the lab for Baseline I sessions on each of two consecutive days. 

Baseline II. Each of the subjects from Baseline returned to the exper- 
imental room on the third and fourth days for a second baseline session. The 
procedure was identical to Baseline I except that the order of the tasks was 
reversed and the level of difficulty for most tasks was increased slightly 
above the level of the child* s performance during the first baseline period. 

Modification of Responses of Selected Subjects 

Data from the two baseline conditions were searched for responses on 
which the regular and head start subjects differed most significantly from 
each other. It was immediately apparent that across all tasks and both base- 
line periods, verbal responses were almost entirely absent in the Head Start 
group, in contrast to the regular group. The four subjects from each group 
who were most c^sistently nonverbal in the baselines were deteifmined. Each 
set of 4 subjects was divided into 2 pairs, such that each pair was as similar 
as possible to the other. One subject from each pair was assigned to an exper 

imental group and one to a control group. 

The control group was not subjected to any experimental procedures. 

They attended their preschool class as usual. The pr imar y purpose of the 
experimental group was to increase the level of verbal respcxisiveness of the 
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subjects in the eacperimental classroom situation. Each subject in the experi 
mental group was given a series of 3 5“mii^'ite tasks for 8 consecutive days 
except for absences from the preschool. The tasks varied in specific content 
across days, but were all of three types, in the following order: (l) naming 

knd describing objects and pictures, (2) telling a story with dolls and other 
. objects, and (3) responding to an interview in which the teacher asked about 
the functions of common objects and events. The same teacher who had run the 
baseline sessions also served as teacher in this phase. 

For the first two sessions, the teacher reinforced each desired verbal 
response with both social approval and a small piece of candy, which she 
delivered casually into a shallow paper container near the child. The child 
could eat or hoard the candy as he wished. After the second day, variations 
in reinforcements, reinforcement schedules, and task stimuli were introduced 
in accordance with the behavior of the Individual subject. For example, if 
the child showed an increase in verbal responsiveness under the continuous 
reinforcement schedule, the teacher shifted to a partial schedule. If this 
was successful, a brief extinction period was attempted. In some cases only 
candy or only social reinforcement was withdrawn in a given period. In two 
cases, a friend of the subject was brought into the experimental room from 
the nursery school to aexye as a reinforced model. At the end of each session 
each subject was given a small toy. 

Post Experimental Baselines 

An attempt was made to run two more baseline periods on the four exper-* 
imental and four control subjects at the end of the training period. The 
third baseline was designed to be identical to the first preexperimental 
baseline. A foiurbh was prepared to correspond to the second, except that a 
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new teacher was introduced. However, depletion of the sample due to family 
vacations and other uncontrollable circumstances did not permit full partici- 

t 

pation, Qie subject frofii each of the four conditions participated in the 
third baseline. Only two subjects were available for the fourth. The base- 
line sessions were run imnediately following the last day of the e^erimental 
training sessions. 

Results and Discussion 

Kie results of the baseline assessments of the two groups of subjects 
are reported in Table 7. The KU subjects spent a significantly greater pro- 
portion of their task time talking to the teacher, both in response to in- 
structions (reinforced picttire description task) and spontaneously (nonrein- 
forced sorting task). Talking occasions, on the other hand, were not reliably 
different between the groups on the picture task. These two findings in 
conibiiiation indicate that when called upon to respond verbally to con^lex 
visual stimuli, the KU subjects gave longer vocalizations per response occa- 
sion. This difference between the groups did not change across baseline 
sessions. The results indicate^ then, a persisting verbaX deficiency in the 
Head Start relative to the KU subjects. 

The results for eye contact show that the Head Start subjects glanced 
significantly more frequently at the teacher during the initial baseline 
session than did the KU subjects. However, on most of the tasks, this dif- 
ference disappeared by the second baseline session. The above results were 
obtained both on tasks in which the teacher responded to correct performance 
with verbal reinforcement (puzzle and number tasks) and on the task in which 
she was nonresponsive (sorting). In contrast to the Head Start subjects, the 
KU group more often attended to task materials. It should be noted that 



■ '«■ • m> w«***.-. 






~T 









Contract 7rQEO»521 - Horowitz and Rosenfeld - Final Report 



31 



TABIiE 7 



Responses of Regular (KU) and Head Start (HS) 
Subjects in Baseline Sessions 



• • 

MEANS PER TASK TIME STATISTICAL COMPARISON 



Response Category 


Baseline 1 

to m 


. Bas€line2 

KU HS KU vs. HS 


B1 vs. B2 


! Interaction 


TALIONG TIME 
















Sorting 


.05 


0 

0 

• 


.08 


.00 


t«2.73** 






Puzzle 


.02 


.00 


.02 


.00 


NS 






Nuriber 


.03 


.04 


.02 


.05 


NS 






Picture 


. .24 


.11 


.24 


.13 


t= 2 . 90 ** 






Total 


;3>^ 


.15 


.36 


.18 


t«2.77*»^ 






TAUCrUG OGCASICffiS 


. 














Sorting 


.04 


.00 


,09 ^ 


0 

0 

• 


t«2,83** 






Puzzle 


.03 


.60 


.03 


.00 


NS 






Nunlber 


.07 


.09 


.05 


.11 


NS 






Picture 


.26 


.18 


.25 


.15 


NS 






Total 


,4d 


.27 


.22 


.26 


NS 






EYES ON TEACHER TIME 














Sorting 


.08 


.17 


.06 


.01 


NS 


Fss9,76*** 


■ f«=5.46** 


Puzzle . 


.03 


.06 


.01 


.04 


F-3.24* 


F=7.50** 


NS 


Ntuniber 


.09 


.24 


.12 


.21 


p«5.694Hfr 


NS 


NS 


Picture 


.23 


.20 


.29 


•20 


NS 


NS 


NS 


Total 


.43. 


.67 


.48 




NS 


NS 


NS 


EYES ON TEACHER 
















OCCASIONS 
















Sorting 


i05 


.12 


.05 


.02 




F«a2.69*** F«10.54*** 


Puzzle 


.03 


.05 


.01 


.04 


P»3.35* 


NS 


NS 


Nlunber 


.09 


.28 


.15 


.19 


F«6.54** 


NS 


P«5.20** 


Picture 


.10 


.14 


.15 


.12 


NS 


NS 


NS 


Total 


.27 


.59 


.36 


.37 


F«3.96 


NS 


F«12.88*>Hfr 


ms W TEACHER OCCASICDS 














EYES ON TASK mimALS OCC, 


■ 












Sorting 


.74 1.03 


.70 


.82 


P«4.67* 


NS 


NS 


Puzzle 


.09 


.14 


.04 


.09 


NS 


P«4.72* 


NS 


Nuinber 


.12 


.42 


.20 


.27 


F«5.49** 


NS 


F=4.08* 


Picture 


.98 X .08 


.97 


.97 


NS 


NS 


NS 


Total 


.19 


.42 


.24 


.26 


P«3.53* 


NS 


FslO.32*** 


REINFORCEMENTS PER RESPCFfSE 












Number 


.91 


.58 


.81 


.64 


F«8 .86** 


NS 


NS 



(See footnotes for Table 7 on next page*) 
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Table 7 Footnotes 



♦ p .10 ** p .05 ••HHi p ,01 

NO® — ’*Tiae" measures indicate percentage of task time during which the 
given response was made. "Occasion” measures indicate the number 
of occasions of an event relative to task time, (a.g., three occa- 
sions of an event in a five minute task » .60.) Occasion measures 
should be considered only relative to each other, not as percentage 
of task time, . t tests were used to cocgpare KU and HS where inspec- 
tion indicated no baseline effects. 



glances at the teacher were not facilitative of task ]?erformance since the 
teacher purposely maintained a constant nonesqpressive posture, restricting 
her responses to verbal approval. In this case, then, visual attention to 
the teacher was nonadaptlve. However, the second baseline scores indicated 
that the Head Start subjects had rapidly decreased their glances toward the 
teacher to a level comparable to the KU subjects, A likely eacplanation is 
that it took two sessions for the Head Start subjects to adapt to the "middle 
class" teaching situation. The superiority of the KU subjects to the Head 
Start subjects in Peabody scores in Study I could have been at least partly 
affected by this proposed adaptation phenomenon. Thus, a major inplication 
of this study is that a lack of quick adaptation to testing situations may 
produce misleadingly low scores among Head Start groups. 

On the other hand, the reinforcements received per response on the 
nunft>er task, as well as the aforementioned verbal responsiveness findings, 
show that the KU group significantly outperformed the Head Start group in 
both baseline sessions, thus ruling out adaptation as a coiqplete explanation 
of performance differences. The deficiency of performance of the Head Start 
group occurred not only with regard to verbal facility, but also on a motor 
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task recjuiring manual indication of the discrimination between elementary 
numerical concepts. 

The stable differences in amount of verbal responsiveness between the 
two groups led to the selection of vocalization as the dependent variable 
in the conditioning sessions. Head Start subject C (Figiire 6) showed a dra- 
matic rise in talking by the third session under continuous primary and social 
reinforcement. Head Start subject D (Figure 7) failed to increase under the 
same conditions during the first three days. On the fourth day a highly 
responsive friend of the subject was brought into the laboratory. The friend 
was rewarded for good verbal i>erfonDances in the presence of the subject. The 
effect of this model on subject D was almost imme diate and the subject *£ im- 
proved level of performance was maintained over the following three days, 
under similar conditions. Subject A from the KU sample showed such a rapid 
increase by the third session of continuous primary and Focial reinforcement 
that her remaining sessions were used for testing the effects of various 
schedules. Figure 8 Indicates that her responses, exti n guished rapidly, were 
rapidly reinstated with partial reinforcement, extinguished again, and then 
Increased aigF.in with social reinforcement alone. Subject B from the KXJ group 
(Figure 9) was unresponsive to approval, candy, toys, and even a reinforced 
model across eight sessions. His apparent sudden increase in the final post- 
ejqperimental baseline session was mainly due to task- Irrelevant vocalizations, 
i.e,, eaqpressions of his pleasure that his presence would no longer be re- 
quired. With the exception of this subject, a few fifteen minute sessions 
of continuous reinforcement, contingent upon the appropriate verbal respon- 
siveness of the child, appeared to be highly effective in Increasing the 
level of a response which is thou^g^t to be important in learning and in 
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claGsroom performance. The usei of a reinforced model may have particularly 

I 

important implicatione for the litructuring of classroom groups. 



Conclusions 

Several significant implications can be drawn from the results of 
this study. First, attention to task-relevant cues among Head Start children 
may be temporarily deficient in an initial encounter with a strange middle 
class teaching situation. In particular, the Head Start children appeared 
to be searching for indications of approval or disapproval from the teacher. 
If attention to the nonverbal responses of a teacher could facilitate per- 
formance, attention to them could, of course, be functional — especially 
for children who are deficient in ability to comprehend a teacher* s verbal 
responses. In the current tasks, however, such attention was incom 5 >atible 
with attention to relevant task materials. Apparently the Head Start chil- 
dren learned this fact by the second session, at which tizoe their attention 
to teacher relative to task had decreased significantly. 

Second, it is apparent that the greater visual attention to tasb- 
relevant stimuli across baseline sessions was not sufficient for the Head 
Start subjects to overcome their initial performance deficit* The difference 
between performance in samples of two subjects may even underestimate the 
differences that would be found in the general populations of Head Start 
and other children. Many of the Head Start group in the current studies had 
had the advantage of weekly participation in an enriched preschool prior to 
their particii tion in the current Head Start program. Furthermore, they 
were about a year older than the current KU sample with whom they were com- 
pared. 
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It should be noted that neither san^ple of subjects was intended to be 
representative of the two nursery school groups from which they were selected. 
They were selected on the basis of their relative nonresponsiveness as per- 
ceived by preschool teachers in order to understand the problems of children 
most in need of help. Thus our generalizations would most appropriately be 
applied to the relatively less responsive children of each subject population. 

A final implication of this study is that the persistent behavioral 
deficiencies of the Head Start children revealed in the baseline sessions 
appear to be reversible. Systematic reinforcement of two Head Start subjects, 
in one case supplemented with a model, led to dramatic increases in verbal 
responsiveness within three or four brief sessions. The latter subject was 
matched with his twin sister who had performed almost identically in the base- 
line sessions, but who had not gone through the special training. Her esqperi- 
ence in the nursery school during that period apparently was sufficient to 
raise her verbal performance level to that of her brother at the third base- 
line session. Future studies would benefit ftom comparisons of Head Start 
children in preschool and special training groups with ccmparable samples 
who participate in neither condition. 

SUMMARY 

Three comparative research studies on a Head Start group and a middle- 
class preschool groijp are included in this final report. Study I involved 
the administration of Project Head Start evaluation measures to the middle- 
class preschool population. Analyses indicated that no change was found on 
the I^abody Picture Vocabulary Test in the middle -class group while an increase 
in scores was found for the Head Start group. The Preschool Ihventory showed 
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the middlc-clasB preschool group to be significantly higher in performance 
but some changes occurring over the summer for the Head Start group* Study 
II congpared performance of the two groups on two discrimination learning 
tasks. No overall differences were found between the groups but a group ac 
sex interaction was indicated. In Study III children judged to be low in 
social responsiveness were selected from the two groups and their performance 
in a laboratory setting was assessed. Tlie major differences between the 
Head Start and middle-class graiq) in a baseline assessment appeared to be in 
vocalizatidis. Four children, two from each group, were selected for in- 
tensive conditioning experience. Changes in vocalizations were apparent in 
three of the four children during the experimental sessions. 
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